PD-1 blockade augments Th1 and Th17 and suppresses Th2 responses in peripheral blood from patients with prostate and advanced melanoma cancer.
Negative costimulation on T cells is exploited by both prostate cancer and melanoma to evade antitumor immunity. Blocking such mechanisms restores antitumor immunity as was demonstrated by the improved survival of patients with metastatic melanoma after treatment with an antibody blocking the CTLA-4 inhibitory receptor (ipilimumab). Enhanced expression of another inhibitory immunoreceptor, programmed death-1 (PD-1), and its ligand, PD-L1, was found to correlate with a poor prognosis in prostate cancer and melanoma. PD-1-blocking antibodies are being developed to modulate antitumor immune responses. To support preclinical and clinical development of anti-PD-1 therapy, we sought to develop biomarker assays that can detect the effect of PD-1-blocking agents in whole blood and peripheral blood mononuclear cells. In this study, we assessed the effect of PD-1 blockade in modulating super antigen (staphylococcus enterotoxin B)-induced and recall antigen (tetanus toxoid)-induced T-cell reactivity in vitro using whole blood and peripheral blood mononuclear cells from patients with advanced melanoma, prostate cancer, and healthy controls. PD-1 blockade was found to shift antigen-induced cellular reactivity toward a proinflammatory Th1/Th17 response, as evidenced by enhanced production of interferon γ, interleukin (IL)-2, tumor necrosis factor α, IL-6, and IL-17 and reduced production of the Th2 cytokines IL-5 and IL-13. It is interesting to note that suppression of Th2 responsivity was seen with whole blood cells only from patients with cancer. Taken together, we identified novel biomarker assays that might be used to determine the functional consequences of PD-1 blockade in peripheral blood cells from patients with cancer. How these assays translate to the local antitumor response remains to be established in a clinical setting.